Key indicators: single-crystal X-ray study; T = 133 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.081; data-to-parameter ratio = 15.5.
Related literature
For general background to the use of -enamino esters as precursors in organic synthesis, see: Eddington et al. (2000) ; Palmieri & Cimarelli (1996) ; Zhang & Hu (2006) . For the synthesis of -enamino esters, see: Harrad et al. (2010) ; Hegde & Jones (1993) ; Lue & Greenhill (1997) ; Katritzky et al. (2004) ; Bartoli et al. (1995) ; Reddy et al. (2005) . For the structure of related compounds, see: Harrad et al. (2011a,b) ; Amé zquita- Valencia et al. (2009) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Á min = À0.14 e Å Table 1 Hydrogen-bond geometry (Å , ). (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97, PLATON and publCIF (Westrip, 2010) .
À3
HSE thanks the XRD Application Laboratory of the CSEM, Neuchâ tel, for access to the X-ray diffraction equipment. (Eddington et al., 2000; Palmieri & Cimarelli, 1996; Zhang & Hu, 2006) . Many synthetic methods have been developed for the preparation of these compounds (Harrad et al., 2010 (Harrad et al., , 2011a Hegde & Jones, 1993; Lue & Greenhill, 1997; Katritzky et al., 2004; Bartoli et al., 1995; Reddy et al., 2005) . As part of our ongoing program focused on developing new methodologies for the synthesis of β-enamino compounds, we report herein on the synthesis and crystal structure of the title compound, a new β-di-enamino-di-ester.
The tile compound was prepared by condensation of ethyl 3-oxobutanoate with 1,4-diaminobutane using a catalytic amount of Ca(CF 3 COO) 2 under solvent-free conditions according to the procedure we have previously described (Harrad et al., 2010) . The β-enaminoester was typically characterized by The bond distances and angles are normal and similar to those in related compounds (Harrad et al., 2011a,b; Amézquita-Valencia et al., 2009) . There are two intramolecular N-H···O hydrogen bonds (Table 1) , that generate S(6) ring motifs (Bernstein et al., 1995) . This leads to the Z conformation about the C4═C5 and C4a═C5a bonds (Fig. 1) .
In the crystal, molecules are linked via C-H···O interactions leading to the formation of an undulating two-dimensional network that lies parallel to the bc plane (Table 1 and Fig. 2 ).
Experimental
In a typical experiment 1.0 mmol of Ethyl acetoacetate, 0.5 mmol of 1,4-diaminobutane and 0.1 mmol of Ca(CF 3 COO) 2 were stirred at room temperature for 30 min under solvent free conditions. At the end of the reaction, 10 ml of distilled water was added to the residue and it was extracted with diethyl ether (3 × 25 ml). The organic layer was dried over 
Refinement
All the H-atoms were located in a difference Fourier map. In the final cycles of refinement the NH H-atom was freely refined, while the C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.95, 0.99 and 0.98 Å for CH(allyl), CH 2 and CH 3 , respectively, with U iso (H) = k × U eq (C), where k = 1.5 for CH 3 H-atoms, and = 1.2 for all other H-atoms. (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) , PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) . Extinction coefficient: 0.015 (4)
Computing details

Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. The NH H-atom was located in a difference electron-density map and freely refined. The C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.95, 0.99 and 0.98, Å for CH(allyl), CH 2 and CH 3 H-atoms, respectively, with U iso (H) = k × U eq (parent C-atom), where k = 1.5 for CH 3 H-atoms and = 1.2 for other H atoms. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
